1. Introduction {#s0005}
===============

Coronavirus disease 2019 (COVID-19), an infectious respiratory disease, was first detected in December 2019 in Wuhan, Hubei province, China ([@b0005], [@b0010]). Since January 2020, COVID-19 has spread rapidly in 211 countries and regions. According to the official website of the World Health Organization (WHO), as of April 23, 2020, more than 2 million laboratory confirmed cases and 160,000 deaths were reported worldwide ([@b0015]). On March 11, 2020, the WHO officially declared the COVID-19 outbreak a global pandemic ([@b0020]).

The primary transmission route of COVID-19 is aerosol and close contact, putting medical staff at high risk of exposure ([@b0025]). According to the China-WHO joint investigation report of COVID-19, as of February 20, 2020 a total of 2055 laboratory-confirmed cases of COVID-19 infection among medical staff were reported in 476 hospitals in China ([@b0030]). The increasing number of confirmed cases, insufficient psychological preparation, lack of understanding of COVID-19, overwhelming workload, and lack of personal protective equipment in the early stages of this disease may cause varying degrees of psychological pressure among medical staff. Medical staff, as the primary population dealing with public health emergencies, may experience destructive or unpleasant feelings in the initial emotional stages. The panic and anxiety caused by the stress response, separate from the emergency, are also common among medical staff ([@b0035], [@b0040], [@b0045]).

Since the outbreak of the COVID-19 pandemic, several studies have investigated the mental health status of medical staff and have found that medical staff experience psychological connditions such as anxiety and depression ([@b0050], [@b0055], [@b0060]). However, the sample sizes of existing surveys are relatively small (\<5000 people) due to the limited timeframe of the investigation. Moreover, the emergency department is considered to be a high-risk area in a hospital, as it is often the first stop for febrile patients who are subsequently diagnosed with COVID-19. Therefore, the current study aimed to assess the mental health of emergency department medical staff during the epidemic in China, allowing for the provision of theoretical evidence to inform psychological interventions for medical staff.

2. Methods {#s0010}
==========

2.1. Study design and participants {#s0015}
----------------------------------

A cross-sectional study was conducted from February 28, 2020 to March 18, 2020. Electronic questionnaires were sent to medical staff working in the emergency department in a hospital equipped with fever clinics or wards for COVID-19 throughout the country by the Emergency Medicine Branch of the Chinese Medical Association. Snowball and convenience sampling methods were used to recruit subjects and a total of 14,825 emergency department medical staff from 31 provinces in mainland China were surveyed. The questionnaires included general demographic characteristics (age, gender, marital status, occupation, education level, technical title, location, and the department worked in during the outbreak), work related information (years of working, daily working time), social support, and mental health (depressive symptoms, post-traumatic stress disorder). The study was approved by the institutional ethics board of the Second Affiliated Hospital of Hainan Medical University (No. 2020R011)

2.2. Measurement of social support {#s0020}
----------------------------------

The social support of participants was measured by the Perceived Social Support Scale (PSSS). The SPSS is a psychometrically sound self-report instrument that allows individuals to subjectively estimate their social support level. It includes 12 items with response options ranging from 1 (very strongly disagree) to 7 (very strongly agree), rendering it particularly valuable when time limitations are present ([@b0065]). The total score of perceived social support is the sum of all items. Scores range from 12 to 84, with higher scores suggesting greater levels of perceived social support. Social support is categorized into three levels according to the total score; low (score ≤ 36), moderate (37 ≤ score ≤ 60), and high (score ≥ 61) ([@b0070]). The Chinese version of the PSSS has shown good reliability and validity in various populations ([@b0075], [@b0080], [@b0085]).

2.3. Measurement of depressive symptoms {#s0025}
---------------------------------------

The Center for Epidemiologic Studies Depression Scale (CES-D) was used to assess depressive symptoms. The CES-D is a 20-item self-report inventory that assesses the frequency with which the respondents experienced symptoms during the previous week ([@b0090]). Each item is scored on a four-point Likert-type scale ranging from 0 (rarely or none of the time, less than one day) to 3 (all of the time, 5--7 days). Both the reliability and validity of the Chinese version has been confirmed ([@b0095]). The current study used a cut-off score of 15/16, with participants who scored 16 or more defined as having depressive symptoms ([@b0100], [@b0105]).

2.4. Measurement of post-traumatic stress disorder (PTSD) {#s0030}
---------------------------------------------------------

PTSD was assessed by the PTSD Checklist for DSM-5 (PCL-5) ([@b0110]). The PCL-5 is a 20-item self-report scale, with individual items rated on a five-point Likert-type scale ranging from 0 (not at all) to 4 (extremely). The total score of PTSD is calculated as the sum of the all the items. The PCL-5 determines a provisional diagnosis in two ways: a) the presence (endorsed as 2 or greater) of at least one re-experiencing symptom (Criterion B; questions 1--5), one avoidance symptom (Criterion C; questions 6--7), two negative alterations in cognition or mood symptoms (Criterion D; questions 8--14), and two arousal symptoms (Criterion E; questions 15--20) or b) the sum of the total score is greater than 33 points. The current study used the second criterion as the operational definition of PTSD. The Chinese version of the PCL-5 has been validated and is widely used in psychological research ([@b0115], [@b0120]).

2.5. Statistical analysis {#s0035}
-------------------------

The characteristics, by location, are presented using unadjusted means with standard deviations (SD) for continuous variables and unadjusted proportions for categorical variables. Logistic regression models were used to evaluate the association between various factors and depressive symptoms and PTSD. Model 1 includes age, gender, marital status, occupation, education level, technical title, location, and department working during the outbreak. Model 2 adds years of working, daily working time, and social support to the previous model.

Stratified analyses were conducted according to gender and occupation (physician and nurse). Tests for interaction were performed by adding interaction terms of the study factors and the stratifying variable in the final model. All analyses were performed using SAS 9.4 (SAS Institute Inc.), and a two-sided *p* value \< 0.05 was considered statistically significant.

3. Results {#s0040}
==========

3.1. Participant characteristics {#s0045}
--------------------------------

Baseline characteristics stratified by location are shown in [Table 1](#t0005){ref-type="table"} . The mean age (SD) was 34.0 (8.2) years. Of the 14,825 participants, 946 (6.4%) worked in Wuhan (732 came from other provinces) and 13,879 (93.6%) worked outside of the Hubei province. Among them, 41.1% of the participants were physicians and 58.9% were nurses. Most participants were women (64.3%), married (71.2%), and had a bachelor\'s degree or above (74.8%). Approximately half (51.1%) of the participants had junior technical titles, 29.1% had intermediate technical titles, and 13.0% had senior technical titles. Many participants experienced psychological symptoms, with 3733 (25.2%) and 1353 (9.1%) qualifying as having depressive symptoms and PTSD, respectively.Table 1Characteristics of the study participants by location.\*VariablesTotal (n = 14825)Hubei province (n = 214)Other provinces (assisted Hubei province) (n = 732)Outside Hubei province (n = 13879)**Age, mean (SD), y**34.0 (8.2)35.1 (8.7)34.3 (6.7)33.9 (8.3)**Age group**18--25 years1949 (13.2)23 (10.8)32 (4.3)1894 (13.6)26--30 years4324 (29.2)63 (29.4)227 (31.0)4034 (29.1)31--40 years5610 (37.8)72 (33.6)351 (48.0)5187 (37.4)\>40 years2942 (19.8)56 (26.2)122 (16.7)2764 (19.9)**Gender**Male5289 (35.7)81 (37.9)311 (42.5)4897 (35.3)Female9536 (64.3)133 (62.1)421 (57.5)8982 (64.7)**Marital status**Unmarried3892 (26.3)54 (25.2)217 (29.6)3621 (26.1)Married10,555 (71.2)155 (72.5)501 (68.5)9899 (71.3)Divorced/Widowed378 (2.5)5 (2.3)14 (1.9)359 (2.6)**Educational level**Technical school/College3741 (25.2)37 (17.3)131 (17.9)3573 (25.7)University9468 (63.9)132 (61.7)456 (62.3)8880 (64.0)Graduate school1616 (10.9)45 (21.0)145 (19.8)1426 (10.3)**Occupation**Physician6093 (41.1)108 (50.5)277 (37.8)5708 (41.1)Nurse8732 (58.9)106 (49.5)455 (62.2)8171 (58.9)**Technical title**None1009 (6.8)8 (3.7)17 (2.3)984 (7.1)Junior7580 (51.1)104 (48.6)312 (42.6)7164 (51.6)Intermediate4309 (29.1)63 (29.5)269 (36.8)3977 (28.7)Senior1927 (13.0)39 (18.2)134 (18.3)1754 (12.6)**Working department on this outbreak**Emergency department11,713 (79.0)151 (70.6)4 (0.6)11,558 (83.3)Fever clinic/Isolation treatment area/Intensive Care Unit2269 (15.3)46 (21.4)722 (98.6)1501 (10.8)Other department843 (5.7)17 (8.0)6 (0.8)820 (5.9)**Years of working**\<10 years8766 (59.1)121 (56.6)395 (54.0)8250 (59.5)11--15 years2372 (16.0)26 (12.1)168 (23.0)2178 (15.7)16--20 years1440 (9.7)21 (9.8)96 (13.0)1323 (9.5)\>20 years2247 (15.2)46 (21.5)73 (10.0)2128 (15.3)**Daily working time**\<9 h8692 (58.7)131 (61.2)648 (88.6)7913 (57.0)9--10 h3578 (24.1)52 (24.3)61 (8.3)3465 (25.0)11--12 h1736 (11.7)20 (9.4)20 (2.7)1696 (12.2)\>12 h819 (5.5)11 (5.1)3 (0.4)805 (5.8)**Social Support**Low230 (1.6)4 (1.9)9 (1.2)217 (1.6)Moderate4077 (27.5)55 (25.7)104 (14.2)3918 (28.2)High10,518 (70.9)155 (72.4)619 (84.6)9744 (70.2)**Depressive symptoms**No11,092 (74.8)140 (65.4)646 (88.3)10,306 (74.3)Yes3733 (25.2)74 (34.6)86 (11.7)3573 (25.7)**Post-traumatic stress disorder**No13,472 (90.9)190 (88.8)710 (97.0)12,572 (90.6)Yes1353 (9.1)24 (11.2)22 (3.0)1307 (9.4)[^2]

3.2. Factors associated with depressive symptoms {#s0050}
------------------------------------------------

[Table 2](#t0010){ref-type="table"} shows the relationship between demographics, work related factors, and social support with depressive symptoms. In the final model, compared to those between the ages of 18 and 25, the ORs (95% CI) were 1.49 (1.28, 1.72), 1.43 (1.19, 1.72), and 1.36 (1.02, 1.81) for those between the age of 26 and 30 years, 31 and 40 years, and older than 40 years, respectively. Men were more likely to have depressive symptoms than women (OR: 1.12, 95% CI: 1.01, 1.24). Compared to married people, the ORs (95% CI) were 1.12 (1.00, 1.26) and 1.35 (1.07, 1.71) for unmarried and divorced/widowed people, respectively. Those with a graduate degree were more likely to have depressive symptoms than those with a technical school or college degree (OR: 1.26, 95% CI: 1.06, 1.50). Compared to working outside of the Hubei province, working in the Hubei province was associated with a higher risk of depressive symptoms (OR: 1.70, 95% CI: 1.26, 2.29), while those working in the Hubei province but residing in another province had a lower risk of depressive symptoms (OR: 0.50, 95% CI: 0.39, 0.65). Compared to those who have worked for 20 years or more, the ORs (95% CI) were 1.43 (1.16, 1.76), 1.47 (1.14, 1.89), and 1.52 (1.17, 1.98) for those who have worked for between 16 and 20 years, 11 and 15 years, and less than 10 years, respectively. Compared to those who work less than 9 h a day, those who work 9--10 h, 11--12 h, and more than 12 h a day are more likely to have depressive symptoms; ORs (95% CI) were 1.44 (1.31, 1.58), 1.47 (1.30, 1.66), and 1.96 (1.67, 2.31), respectively. Low (OR: 9.59, 95% CI: 7.22, 12.74) and moderate (OR: 3.37, 95% CI: 3.11, 3.66) levels of social support were associated with higher risk of depressive symptoms compared to a high level of social support.Table 2Multivariate adjusted risk factors of depressive symptoms.VariablesModel 1Model 2OR95% CIOR95% CI**Age** (ref. = 18--25 years)26--30 years1.401.21, 1.621.491.28, 1.7331--40 years1.401.18, 1.661.431.19, 1.72\>40 years1.030.83, 1.261.361.02, 1.81**Gender** (ref. = Female)Male1.201.08, 1.321.121.01, 1.24**Marital status** (ref. = Married)Unmarried1.161.04, 1.301.121.00, 1.26Divorced/Widowed1.511.21, 1.891.351.07, 1.71**Educational level** (ref. = Technical school/College)University1.050.95, 1.161.090.99, 1.22Graduate school1.171.00, 1.371.261.06, 1.50**Occupation** (ref. = Physician)Nurse0.990.88, 1.101.110.98, 1.25**Technical title** (ref. = None)Junior0.990.84, 1.170.970.82, 1.16Intermediate1.010.84, 1.231.060.86, 1.30Senior0.890.71, 1.131.020.79, 1.32**Location** (ref. = Outside Hubei provinc**e**)Other provinces (assisted Hubei province)0.390.30, 0.500.500.39, 0.65Hubei provinces1.541.16, 2.051.701.26, 2.29**Working department on this outbreak** (ref. = Emergency department)Fever clinic/Isolation treatment area/ Intensive Care Unit0.920.81, 1.040.920.80, 1.04Other department0.950.80, 1.110.840.71, 1.00**Years of working** (ref.= \>20 years)16--20 years1.431.16, 1.7611--15 years1.471.14, 1.89\<10 years1.521.17, 1.98**Daily working time** (ref.= \<9 h)9--10 h1.441.31, 1.5811--12 h1.471.30, 1.66\>12 h1.961.67, 2.31**Social Support** (ref. = High)Moderate3.373.11, 3.66Low9.597.22, 12.74

Similar findings were obtained in the stratified analyses by gender (Table A.1) and occupation (Table A.2), although the magnitude of the associations varied between the different strata.

3.3. Factors associated with PTSD {#s0055}
---------------------------------

The associations between various factors and risk of PTSD are shown in [Table 3](#t0015){ref-type="table"} . In the final model, compared to those between the ages of 18 and 25, the OR (95% CI) were 1.48 (1.18, 1.86) and 1.34 (1.02, 1.77) for those between the age of 26 and 30 years and 31 and 40 years, respectively. Men (OR: 1.75, 95% CI: 1.51, 2.03) and nurses (OR: 1.43, 95% CI: 1.20, 1.71) were more likely to have PTSD than women and physicians. Compared with those who were married and technical school or college graduates, unmarried and undergraduates had a lower risk of PTSD, with ORs (95% CI) of 0.76 (0.64, 0.91) and 0.83 (0.72, 0.97), respectively. Compared to working outside of the Hubei province, those who were working in the Hubei province but residing in another province had a lower risk of PTSD (OR: 0.39, 95% CI: 0.25, 0.63). Compared to those who have worked for 20 years or more, the ORs (95% CI) were 1.57 (1.17, 2.11), 1.73 (1.20, 2.48), and 1.62 (1.11, 2.36) for those who have worked for between 16 and 20 years, 11 and 15 years, and less than 10 years, respectively. Compared to those who work less than 9 h a day, those who work 9--10 h, 11--12 h, and more than 12 h a day were more likely to have PTSD, with ORs (95% CI) of 1.36 (1.18, 1.56), 1.69 (1.43, 2.01), and 2.42 (1.96, 2.99), respectively. Low (OR: 5.49, 95% CI: 4.04, 7.45) and moderate (OR: 2.73, 95% CI: 2.42, 3.07) levels of social support were associated with a higher risk of PTSD compared to high levels of social support.Table 3Multivariate adjusted risk factors of post-traumatic stress disorder.VariablesModel 1Model 2OR95% CIOR95% CI**Age** (ref. = 18--25 years)26--30 years1.441.15, 1.811.481.18, 1.8631--40 years1.401.08, 1.831.341.02, 1.77\>40 years1.010.74, 1.391.370.91, 2.07**Gender** (ref. = Female)Male1.871.61, 2.171.751.51, 2.03**Marital status** (ref. = Married)Unmarried0.800.67, 0.950.760.64, 0.91Divorced/Widowed1.100.77, 1.570.970.68, 1.39**Educational level** (ref. = Technical school/College)University0.810.70, 0.940.830.72, 0.97Graduate school0.750.59, 0.960.810.63, 1.05**Occupation** (ref. = Physician)Nurse1.261.06, 1.501.431.20, 1.71**Technical title** (ref. = None)Junior0.880.70, 1.120.870.68, 1.11Intermediate0.790.60, 1.050.820.61, 1.09Senior0.930.65, 1.311.080.75, 1.56**Location** (ref. = Outside Hubei provinc**e**)Other provinces (assisted Hubei province)0.300.19, 0.470.390.25, 0.63Hubei provinces1.290.84, 1.981.430.92, 2.21**Working department on this outbreak** (ref. = Emergency department)Fever clinic/Isolation treatment area/ Intensive Care Unit0.930.77, 1.130.930.77, 1.12Other department0.860.68, 1.100.710.55, 0.91**Years of working** (ref.= \>20 years)16--20 years1.571.17, 2.1111--15 years1.731.20, 2.48\<10 years1.621.11, 2.36**Daily working time** (ref.= \<9 h)9--10 h1.361.18, 1.5611--12 h1.691.43, 2.01\>12 h2.421.96, 2.99**Social Support** (ref. = High)Moderate2.732.42, 3.07Low5.494.04, 7.45

Similar findings were obtained in the stratified analyses by gender (Table A.3) and occupation (Table A.4), although the magnitude of the associations varied between the different strata.

4. Discussion {#s0060}
=============

In the current cross-sectional study of 14,825 medical staff, 25.2% and 9.1% of participants reported depressive symptoms and PTSD, respectively, during the COVID-19 epidemic in China. In general, the older and local male medical staff in the Hubei province were more likely to have depressive symptoms and PTSD. Shorter longevity of work status and longer daily work hours were both associated with an increased risk of depressive symptoms and PTSD. However, social support had the greatest impacts on the mental health of medical staff; the lower the levels of social support, the greater the risk of depressive symptoms and PTSD. Those who were unmarried were more likely to have depressive symptoms, but less likely to have PTSD. Nurses were at greater risk of PTSD than physicians.

Compared to previous research, ([@b0050], [@b0055], [@b0060]) the current study demonstrated lower prevalence rates of depressive symptoms and PTSD among emergency department medical staff. This may be related to the timing of our study. The current study was conducted from February 28, 2020 to March 18, 2020, during which time the epidemic in China had been controlled and the work pressure of the medical staff was significantly reduced compared to the peak period of the epidemic ([@b0125]).

The current study also demonstrated that men are more likely to have depressive symptoms and PTSD, which is inconsistent with a previous study conducted from January 29, 2020, to February 3, 2020 ([@b0055]). One possible explanation for this difference may again be the timing of the current study, which was later than the comparative study, and that the mental status of medical staff may gradually improve over time. Women tend to pay more attention to their experiences and feelings and are more willing to express their emotions. This behavior is conducive to the self-regulation of emotions ([@b0130]). Consistent with previous studies, the current study demonstrated that middle-aged as well as unmarried, divorced, or widowed medical staff were at a higher risk of depressive symptoms and PTSD ([@b0060]). Middle-aged medical staff typically have a higher family burden and may be more concerned about their family members, which may affect their mental health. Medical staff who are unmarried, divorced, or widowed receive less care and/or communication from their partner(s) and may experience less family support. Similarly, the current study showed that lower levels of social support were associated with an increased risk of depressive symptoms and PTSD. These findings further highlight the importance of family and social support for medical staff to maintain good mental health ([@b0135]).

The prevalence of PTSD in nurses was higher than in physicians. This finding may be because a nurse is more closely connected with the patient, with greater contact time ([@b0140]). A previous study conducted among medical staff in emergency departments during the SARS outbreak also showed that nurses were more likely to develop distress and use behavioral disengagement than physicians ([@b0145]). The current study demonstrated that the fewer the years that medical staff had been working, the greater the risk of depressive symptoms and PTSD. A longer work tenure often means more clinical experience when faced with an epidemic, which may be conducive to stronger self-regulation ability. The current study also found that longer daily work time was associated with a higher risk of depressive symptoms and PTSD. An overload of work frequently imposes both physical and psychological strains on medical staff. The current results further illustrate the importance of reasonable work arrangement for the mental health of medical staff.

Compared to those working outside of the Hubei province, local medical staff in the Hubei Province were more likely to have depressive symptoms and PTSD, which is in line with a previous study ([@b0055]). As the center of the epidemic, most of the confirmed cases occurred in the Hubei province than other regions and medical staff were at a high risk of infection for a long time. A previous study also found that 88% of medical staff infection with COVID-19 came from the Hubei province in China ([@b0030]). The current study also showed that medical staff working in the Hubei province who came from other provinces were at lower risk of depressive symptoms and PTSD. Since the COVID-19 outbreak, more than 30,000 medical staff from other provinces have worked in Hubei ([@b0125]). These individuals were selected after their own registration, usually with adequate psychological preparations, and also received training of infectious disease protection before going to Hubei. Previous research has also shown that none of these individuals were infected with COVID-19 while working in the Hubei province.

The present study has several strengths. First, to the best of our knowledge, this is the largest survey on the mental health of emergency department medical staff during the COVID-19 epidemic in China. Second, the current study indicated that a considerable number of medical staff had mental health problems during the epidemic and the findings of this study could provide a valuable reference point for preventing mental health problems of medical staff in other areas of China and other countries. The limitations of the current study include its cross-sectional design and as the epidemic changes, the mental health of the medical staff may also change. Further research is needed to track the dynamic changes of medical staff's mental health status. In addition, all participants in the current study are from the emergency department. Due to the diverse working environments and experience of medical staff in other departments, the generalizability of these results to other populations remains to be verified.

5. Conclusions {#s0065}
==============

The current study demonstrated that a considerable number of medical staff in the emergency department suffered from depressive symptoms and PTSD. It is important to maintain the mental health of medical staff to help control the epidemic of COVID-19. Psychological skills training should be strengthened to better regulate the psychological status of medical staff as well as to mitigate the psychological problems of patients. Targeted psychological interventions to promote the mental health of medical staff with psychological problems needs to be immediately implemented. Furthermore, special attention should be paid to local medical staff in Hubei.
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